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INTRODUCTION 


Few studies have a greater tendency to 
broaden the mind and lift one above the petti- 
ness of ordinary life, than Geology. As we con- 
template the vast periods of time involved, and 
visualize the rising and sinking of continents 
through age-long cycles, we come to sense the 
insignificance of the petty worries and trials 
that usually occupy such a large place in our 
minds. 

Again, as we see how a great world plan of 
amazing complexity has been worked out so 
skillfully that movements of rock made hun- 
dreds of millions of years ago are proving of 
the utmost value to our present humanity, we 
gain a better understanding of the true wonder 
of the incomprehensible Intelligence that is back 
of it all. Surely the study of such sciences as 
Geology and Astronomy must help us to grow 
both mentally and spiritually. 

W.S. L. 


TAK 


THE BUILDING OF OUR WORLD 


There is a rhythm that runs through all na- 
ture. We see it in the alternations of day and 
night, in the constant change of the seasons, and 
the waxing and waning of the moon. All life 
manifests it when it wakes and sleeps, when it 
lives and dies and lives again. In addition to 
these little cycles, that occupy only a few brief 
years, there are others that extend over periods 
of time so vast that the human mind can no 
more comprehend them than a squirrel can 
grasp the idea of a fourth dimension. Such a 
one is that which includes the birth, the life, 
and the death of a solar system, with its cen- 
tral sun, or suns, and the attendant planets and 
satellites. 

Long eons ago our earth was born, but of the 
manner of its birth science knows not. There 
have been plenty of theories, but we are not 
sure that any of them approach the truth very 
closely. We know that in the depths of space 
there are vast dust clouds of almost unbeliev- 
able size. It seems probable that these clouds 
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grow slowly through the addition of matter 
ejected from suns, perhaps in an atomic, or sub- 
atomic state, and swept away by the pressure 
of light. It is generally supposed that in time 
these great clouds condense to form young suns. 
This is the most probable theory that has yet 
been advanced, but it does not account for the 
presence of a system of planets with their at- 
tendant moons. 

One theory of planetary origin that has been 
worked out quite fully, and seems rather plaus- 


ible, is as follows: Let us assume that there 


was, at some time in the past, a sun that con- 
tained all of the matter that now makes up our 
solar system. This sun was rotating on its axis 
and rushing through space at a high rate of 
speed, even as it is today. As time passed it 
was gradually approached by another sun, 
which came so close that there was a strong 
gravitational pull between them. The result of 
this was to raise powerful tides on our sun. If 
that body was turning very rapidly on its axis 
there was, at all times, a tendency for matter 
in the equatorial region to fly off into space as 
a result of the centrifugal force. As the gravi- 
tational pull of the other sun gradually in- 
creased, this tendency was accentuated, until at 
last the strain became too great, and as the two 
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bodies passed each other, swinging about in 
great curves, the sun began to eject immense 
quantities of matter in the plane of its equa- 
tor. This ejected matter continued to revolve 
about the sun in that plane and, as the influence 
of the intruding body was removed, it gradually 
began to collect under the pull of the universal 
force of gravitation. Wherever there was an 
original concentration this formed a nucleus 
that drew smaller masses to it. Thus the 
planets were soon blocked out. The larger the 
nucleus became, the greater its power to at- 
tract matter to itself, or sometimes to compel 
an adjacent mass to revolve about it as a moon. 

While it is probable that all of the planets 
were very hot when in the early stages of their 
formation, this condition may not have lasted 
nearly as long as some have supposed, as the 
diffused material from which they were formed 
would radiate its heat into space very rapidly. 
Of course more heat would be generated as the 
particles fell together, but the process was 
doubtless slow and it may have radiated off 
about as rapidly as it was produced. As the 
nucleus gradually increased in size, still more 
heat would result from the constantly increas- 
ing compression in the interior. This would be 
radiated very slowly because of the blanketing 
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effect of the outer rocks. However it was not 
nearly great enough to last until the present 
time, and we must look to other sources for the 
high temperatures that now exist a little be- 
neath the surface. 

Without going into all of the details of this 
theory it is enough to say that it accounts in a 
satisfactory way for the orbits of the planets 
and their moons, and has been accepted by 
many leading astronomers and geologists as the 
best theory of world origin yet offered. It 
should be noted by the reader that such a close 
‘approach of two suns would not result in a 
spiral nebula, like those that are studied by 
astronomers, as has been claimed by some 
writers. These nebule are now known to be 
other universes, and they are of gigantic size. 
.The nearest of them is nearly a million light 
years away and contains as many stars as our 
entire universe. From this it is also evident 
that the gaseous nebule cannot evolve into 
spiral nebule, as has also been stated by some. 
The gaseous nebule, while gigantic things, are 
yet within the confines of our universe, and are 
extremely small in comparison with the nebula 
-of Andromeda, for instance. This is a spiral 
about 930,000 light years away and its diameter 
is believed to be equal to that of our own un1i- 
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verse, in other words something like 30,000 light 
years, a figure that many astronomers believe 
to be too conservative. 

If our earth were formed in any such way as 
is postulated above, it is certain that the event 
took place a very long time ago. According to 
occult writers the life of a solar system extends 
over a period known as a “Day of Brahma,” or 
4,320,000,000 years. Early geologists found it 
difficult to get very far from the biblical 6,000 
years for the age of the earth, and were unable 
to conceive of any way in which the sun’s heat 
could be maintained for more than a few million 
years at most. Students of evolution, on the 
other hand, always insisted that an enormous 
period of time must have elapsed since the first 
plants appeared, and the first simple animals 
swam in the sea. The controversy was finally 
ended when radio-activity was discovered and 
it was found that almost unlimited energy is 
wrapped up within the atoms themselves, and 
gradually released as their evolution proceeds. 
Recently more accurate methods of estimating 
the age of the rocks have been developed, and 
these indicate that the present age of the earth 
is probably well over 2,000,000,000 years. If we 
subtract this amount from a “Day of Brahma” 
we find that our system has a future before it 
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that may perhaps prove long enough to ensure 
our becoming civilized in fact as well as in 
name! The great disagreement between the 
teachings of occultists and geologists regarding 
the age of the earth, and of great events in its 
history, has now ceased to exist, and the two 
are in as close accord as one can expect esti- 
mates arrived at by different methods to be. 


THE PRIMORDIAL ERA 


Of the early history of the world we know 
almost nothing, as all of the rocks that existed 
then have been either eroded away or destroyed 
by engulfment in magmas from below. All that 
we can say is that the earliest known strata 
contain sediments, and this proves that when 
they were laid down there were land masses to 
be eroded, and an atmosphere and running 
water, just as there are today. We are sure 
that the Primordial era must have been very 
long, but there is no way in which we can deter- 
mine its length with any degree of accuracy. 
It was a period when evolution was confined en- 
tirely to the mineral kingdom. Vegetable and 
animal life did not exist, even in the simplest 
forms, and in fact many minerals that are now 
common probably did not appear until long 
after this era. On the other hand it is probable 
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that there were very dense elements that have 
since become very scarce, or ceased to exist. 
Take the case of uranium, for instance. It is 
still widely distributed through the rocks, but 
as it is breaking up at a constant rate, it seems 
almost certain that there must have been a great 
deal of it present in the childhood of the earth, 
or none would be left today. As it is probable 
that all of the elements are evolving, and as 
that evolution is always toward lighter forms, 
we are forced to the conclusion that the matter 
of which the world is composed must have been 
very much denser during past ages. This ex- 
plains statements made by occultists regarding 
the former existence of very heavy substances 
that are now unknown. It is generally believed 
- by scientists that the heat of the earth is kept 
up by the release of energy that always seems 
to attend the breaking up of the atoms. This 
refers, of course, to the internal heat, as the 
surface temperature is entirely dependent upon 
solar radiation. 

It has generally been assumed that it was 
much more cloudy during the childhood of the 
earth, but there does not seem to be any proof 
that this is true, or that it was much hotter 
then than now. We can really do little more 
than guess at conditions before living bodies 
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became sufficiently evolved to fossilize, and that 
was not for hundreds of millions of years after 
the close of the Primordial, or lifeless, era. 


THE ARCHAEOZOIC ERA 


We find that the earliest geological records 
indicate the existence of a continent that in- 
cluded at least a part of North America. As 
a matter of fact the present continental areas 
seem to have been roughly outlined from the 
very beginning. While they have been largely 
covered with water at times, there has been a 
tendency for them to remain above the surface 
of the sea, and for the present ocean basins to 
gradually deepen. This deepening process has 
led to the destruction of at least two large areas 
of land that were of considerable importance in 
the evolution of our humanity. One of these 
was in the Pacific and the other in the Atlantic, 
and both will be dealt with later on. 

We have already referred to the fact that all 
nature manifests a rhythm. We find an infinite 
complexity of vibrations within vibrations, and 
so it is not surprising to find the geological his-' 
tory of the world recording rhythms so stupen- 
dous that finite minds can scarcely hope to grasp 
their true significance. We have no knowledge of 
the cause of these great cycles of change, but as 
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they proceed, continents rise and fall and glacial 
periods alternate with tropical heat. At times 
evolution seems to advance with great rapidity, 
and again it is delayed. There are great breaks 
in the continuity of the rocks that mark off the 
Various eras, as well as the lesser periods. Per- 
haps some of these age-long rhythms correspond 
with the “rounds” described in_ theosophical 
literature, but the connection is not yet very 
clear. At present: we are living in an epoch of 
rapid advance, in fact we seem to be at the very 
crest of one of the great waves of activity. This 
is also a period of great continental uplift, and 
all geological processes are accelerated to a 
marked degree. 

Three great geological cycles are now known, 
or strongly suspected. One short one of about 
forty million years is marked with disturbances 
in both the climate and the earth’s crust, that 
are so great that they separate periods like the 
Devonian and the Silurian. A longer cycle of 
two hundred million years, or more, seems to 
separate great eras such as the Paleozoic and 
Mesozoic, while the third, and most far-reach- 
ing of all covers a period of about a billion 
years. 

During the great Archzozoic era, which is 
supposed to have ended about 1,200,000,000 
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years ago, large areas of rock were formed in 
Canada, and smaller areas in the United States, 
especially in the eastern part, from Newfound- 
land to Alabama. In the west there were scat- 
tered areas extending from Alaska to Mexico. 
This was a*period of unusual volcanic activity. 
In many places there is evidence of successive 
lava flows and of volcanic ash and cinders. 
These early lavas were eroded away in places 
and deposited in the form of clay, which has 
since been changed to shale. This proves that 
there were rains and running water then as now. 
In fact there is no good evidence to show that 
the climate a billion years ago was greatly dif- 
ferent from what it is today. It appears to have 
been much cooler at that time than it was hun- 
dreds of millions of years later during the Car- 
boniferous period. As one would expect from 
their age, Archeozoic rocks are very much 
broken up, altered by heat, and intruded by 
more recent lavas. 

It was during this era that Nature, if] I may 
use that common term to designate the purpose- 
ful Intelligence that gave us the kind of a world 
in which we live, seems to have solved one of 
the first great problems connected with the evo- 
lution of life. It appears that certain funda- 
mental laws are cosmic in their nature. They 


THE BUILDING OF OUR WORLD 15 


cannot be altered locally in any part of the uni- 
verse, as far as we know, and each world has 
to be built and its life developed in accordance 
with them. Such a one is the law of gravitation. 
Others are concerned in chemical reactions. 
Now it seems necessary to employ certain com- 
binations of elements in building bodies. These 
combinations can be varied, and less essential 
things omitted, but a certain few are always es- 
sential. One-.of the necessary elements is nitro- 
gen. This is used to give instability to the 
molecules of protoplasm. It is very hard to 
make it combine with other elements, and after 
it has entered into combination it is very easy 
to dissociate it. It is this quality that makes 
‘it an essential part of most modern explosives. 
By making use of nitrogen in building proto- 
plasm that substance is made far more respon- 
sive to outside influences than it would be other- 
wise, and. the evolution of bodies is greatly 
hastened. In order to populate the seas it was 
necessary to charge the water with a certain 
percentage of soluble nitrogen compounds upon 
which life could feed. This was accomplished 
by developing the nitrifying bacteria. These 
microscopic organisms were given the power to 
feed directly upon the mineral. They took ni- 
trogen and oxidized it into nitrates, a form in 
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which it can be used by higher types of plants. 
Through their efforts, extending over a vast 
period of time, the ocean was gradually charged 
with nitrogen, and prepared for the coming of 
more highly evolved plants and animals. 

The more we study the marvelous way in 
which a definite plan has been worked out by 
taking advantage of every possible expedient in 
order to overcome tremendous difficulties, the 
greater becomes our reverence for the guiding 
Mind that built this world and peopled it. with 
the highly developed plants and animals of 
today. If nitrogen could not have been used 
in the construction of protoplasm, the entire 
course of evolution would have been slowed 
down. The nitrifying bacteria solved this dif-- 
ficulty and incidentally furnished us with a | 
beautiful example of the importance of little 
things in the working out of a stupendous plan 
of amazing complexity. When we become dis- - 
couraged at our inability.to accomplish great 
things in the world let us pause and remember 
that the entire course of evolution hinged upon 
the work of a creature so small that it would 
have been invisible to the unaided eye. All that 
is required of us is that we all do our best, and 
our little efforts may fit into the plan perfectly. 
in ways that are beyond our comprehension. 


THE BUILDING OF OUR WORLD 17 


THE PROTEROZOIC ERA 


This era is believed to have begun about 
1,200,000,000 years ago and to have ended about 
600,000,000 years later, so it extended over a 
period of time as great as all that has come 
since. Its rocks were separated from those of 
the Archeozoic system by a great break in con- 
tinuity. They also differ widely in character, 
indicating different surface conditions. While 
the Archzozoic were mostly volcanic, the Pro- 
terozoic were mainly sedimentary, and volcanic 
action was very much less. However, toward 
the close of the era it once more increased to 
such an extent that in one place the lava flows 
are estimated to be five miles deep! It is not 
believed that the climate was hot during this 
era, and there is evidence that frigid conditions 
prevailed for a time, giving rise to a glacial 
period similar to the one through which the 
earth has recently passed, and is in fact still 
passing. 

It is interesting to note that the earliest rocks, 
whose age has been determined with any degree 
of accuracy, date from far back in this era. 
They are granites, and are found in Norway, 
Texas, Quebec and Tanganyika. They all con- 
tain uranium minerals that have been breaking 
down into lead, and other products, at a con- 
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stant rate, as far.as we can determine, since 
these granites were first formed. By measuring 
the accumulated products of this radio-active 
action it is possible to determine how long it 
has continued, in other words the age of the 
rocks. This proves in each instance to be ap- 
proximately 1,120,000,000 years. This method 
of determining the age of rocks is believed by 
many geologists to be more accurate than esti- 
mates based on the depth of strata. Its results 
are also in much closer accord with the findings 
of occult investigators, and all of my own esti- 
mates are averages based upon them. However, 
these figures are to be taken as only very rough 
approximations that may be greatly hanes as 
knowledge advances. 

_ Study of the Proterozoic rocks have cided 
two very interesting illustrations of the way in 
which natural laws have been used in one age 
to bring about results of great importance to 
evolving life hundreds of millions of years later. 
What would our civilization have become with- 
out iron and copper? It seems probable that the 
course of human evolution would have been ° 
greatly retarded but for these two most essen- 
tial metals. Now our ability to use them de- 
pends entirely upon the ease with which they 
can be obtained. If they were found only in 
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very low grade ores their use would be corre- 
spondingly limited, and it does not take much 
reflection to convince one that modern knowl- 
edge would not exist, and that commerce, travel 
and communication would still be where it was 
centuries ago. The iron and copper mines in 
the Proterozoic rocks of the Lake Superior re- 
gion illustrate the way in which the great ore 
deposits have been built up and stored away 
against the time when they would become essen- 
tial to the carrying out of the Divine plan for 
humanity. This is the greatest iron ore center 
in the world. During the five-year period be- 
fore the World War, 216,981,280 tons of ore 
were mined in this region. This was all formed 
during the Proterozoic era, perhaps largely 
through the action of bacteria, although this 
does not seem to have been conclusively proved. 
As originally laid down the iron was so mixed 
with silica and other foreign matter that it 
would have been absolutely worthless. But 
nature had formed the deposits in such a way 
that they were exposed to the gction of under- 
ground water through countless centuries. 
Gradually the foreign substances were dissolved 
away, while the iron was left behind. In some 
cases the water actually brought in more iron 
that it had dissolved elsewhere, and deposited it 


20 THE BUILDING OF OUR WORLD 


in the place of the impurities as they were re- 
moved. In this way the great ore body was 
slowly purified and enriched, and today we reap 
the benefit of this age-long process that began 
a billion vears ago. 

The story of the great copper deposits that 
are also found in Proterozoic rocks is somewhat 
similar. The metal was originally brought to 
the surface in great lava flows, but was so dif- 
fused that it would have been of no value. The 
underground waters dissolved it out and carried | 
it into cracks, pores of the lava, and into the 
spaces between the pebbles and grains of sand 
of the nearby sedimentary rocks. Thus it was 
concentrated until it has become one of the 
greatest known deposits of native copper. The 
more we study the phenomena of geology the 
more it seems that there must be some vast in- 
telligence back of all natural law, setting up ac- 
tions, interactions and reactions of inconceiv- 
able complexity, that ultimately work out a 
definite plan. 

It is not my.purpose at this time to take up 
the evolution of plant and animal life in detail, 
but rather to outline the physical history of our 
globe. I hope to discuss the development of life 
quite fully at a future time, so at present I shall 
merely mention it in a general way when speak- 
ing of the different eras. During the Protero- 
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zoic era life reached the level of the crustacean, 
and there were alge, related to modern seaweeds, 
over two feet in diameter. 


THE PALEOZOIC ERA 


This immense era began about 600,000,000 
years ago and ended about 250,000,000, so we 
see it was longer than all the time that has 
elapsed since. It was divided into seven great 
periods, all of them with faunas peculiar to 
themselves, and separated from each other bv 
well-marked changes in the earth’s crust. The 
following table gives the divisions of the Paleo- 
zoic, with a very rough approximation of the 
number of millions of years that have elapsed 
since they began. The order is that in which the 
rocks occur; the oldest at the bottom: 


PERIOD AGE Notes 
7. Permian 250 Carboniferous age. 
6. Pennsylvanian 290 Carboniferous age. . 
5. Mississippian 340 Carboniferous age. 
4. Devonian 380 Extensive land floras. 
3. Silurian 430 Age of fishes. 
2. Ordovician 500 Age of invertebrates. 
1. Cambrain 600 Age of trilobites. 


CAMBRIAN PERIOD 


Even at this early date the most of the land 
areas were north of the equator, just as they are 
today. There appear to have been two large 
continents and three smaller ones. The one 
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that corresponded most nearly to North Amer- 
ica was Laurentia. This was largely polar, as 
has been claimed by theosophical writers, and 
included Iceland and Greenland, and also a long 
arm that ran down through the United States 
and Mexico. The great southern continent of 
Gondwana occupied a large part of South Amer- 
ica and extended across the Atlantic to include 
Africa and a part of Europe and Asia. Cas- 
cadia extended from what is now eastern Asia 
to Alaska, and south along the western part of 
the United States. It was separated from Laur- 
entia by a narrow strait. Archinotis was an 
antarctic continent, extending northward into 
southern South America. Lemuria, or Austral- 
asia, aS some call it, included Japan and the 
present islands south to, and including, Aus- 
tralia. As the period advanced Laurentia, 
Gondwana and Cascadia became united, so the 
northern oceans seem to have been separated 
from the southern, except for one passage 
through a part of the western United States. 
Tor a time a great deal of land was elevated 
above the ocean, but this gradually sank so that 
the central United States was covered with a 
shallow sea, and the general shape of the land 
masses was greatly altered and their extent 
much reduced. 

The reader should remember that descrip- 
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tions of these ancient continents are, at best, 
only approximately correct. We are not able to 
examine the ocean beds for fossils, and often 
the existence of land bridges can only be in- 
ferred because of the existence of the same 
species of plants and animals on both sides of 
an ocean. It is very difficult to compare the 
scientific and occult accounts of the building of 
the world because of the enormous periods of 
time involved, the uncertainty as to dates, and 
the constant change that has taken place in the 
shape of the continents. However, they agree 
perfectly, in a general way, in regard to the 
existence of a far northern continent and large 
amounts of land in what are now the Pacific 
and Atlantic oceans. 

Taken as a whole this was not a period of 
great volcanic activity, in fact there is almost 
no evidence of any in the United States, al- 
though there were violent eruptions in Scotland 
and Wales. The climate was probably mild, 
and there were extensive deserts in India. 


ORDOVICIAN PERIOD 


During this period the present continent of 
North America underwent such rapid changes 
that space prevents any detailed description of 
them. It was at one time almost entirely under 
water, and has probably never been so com- 
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pletely submerged since. Violent eruptions con- 
tinued in Great Britain until great masses of 
lava and volcanic ash covered large parts of the 
country. In the United States there were very 
few eruptions, but the constant changes in the 
level caused the strata to be folded with such 
violence that great heat was developed in some 
localities, and the character of the rocks entirely 
altered. 

In some instances this alteration proved of 
considerable value to mankind, as in the case 
of the great deposits of limestone that existed 
near what is now Rutland, Vermont. The bend- 
ing of the strata at this point. was so violent 
that the molecules of the original calcite were 
entirely rearranged, so as to form the marble 
that is now famous throughout the country. In 
other cases ordinary shale, formed from hard- 
ened mud, was turned into slate that is of con- 
siderable commercial value. 

In some parts of the world oil and gas have 
been found in Ordovician rocks, but these can 
only occur in strata that have been very deeply 
buried, and sealed up tightly by more recent 
formations. They must also have remained 
practically undisturbed by crustal movements, 
or faulting would have permitted their escape. 
For this reason oil of such great antiquity is 
not common, but certain limestones in Ohio 
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_ have yielded a large quantity. This is believed 
to have been derived from the decay or distil- 
lation of organic matter that was included in 
the sediments when they were deposited. 

The climate during this period was warm 
over the entire world. Coral reefs were formed 
as far north as Alaska, and fossils found in 
Arctic lands indicate that the temperature was 
about the same over the entire earth. Evolu- 
tion proceeded rapidly and the invertebrates 
reached a comparatively high level. Fossils 
are much more common in Ordovician rocks 
because of the great increase in the number of 
creatures of a type that fossilized easily. 


THE SILURIAN PERIOD 


This important period was ushered, in by 
widespread but slight changes in the earth’s 
crust. The great northern continent was lifted 
well out of the water so that our present North 
America was practically all exposed. Contrary 
to what one might suppose, the effect of this 
was to apparently retard the development of 
living forms. The reason for this was that 
life was still largely confined to the sea. Dur- 
ing the early part of the Silurian period the ris- 
ing of the land created shallow seas over a 
large part of the country. These were very 
favorable for the development of life, but as the 
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land ‘continued to rise the water receded, and all 
of the sea creatures were driven into a much 
more difficult environment in deep water. 

This migration, with its resulting hardships, 
was doubtless of great ultimate value in forcing 
the development of necessary characteristics. 
While physical evolution seemed to be slowed 
down, the development of the indwelling life 
was actually hastened. In the case of our own 
humanity we often find that hardships bring 
out the best there is in one and hasten spiritual 
evolution, even though they have a harmful 
effect upon the physical body. The same law 
must have applied in Silurian days, so an ex- 
tensive movement of the earth’s crust may well 
have been used to accomplish far-reaching re- 
sults in the development of life. 

It is hard for some to understand how con- 
tinents can constantly rise and fall in great 
cycles of change extending over millions of 
years. The movements seem so vast when 
judged by human standpoints that we can 
scarcely comprehend them, but looked at from 
the standpoint of the world as a whole they are 
seen to be very slight. Only a very small part 
of the earth’s surface ever rises a mile into the 
air, while the earth is about 8,000 miles in 
diameter. From this we see that the amount 
of relative movement required to raise, or sub- 
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merge, the larger part of a continent is ex- 
tremely small. 

The balance of the surface rocks is constantly 
being disturbed by the washing of material from 
the land into the sea. The transfer of weight 
is quite rapid, and in a few thousand years the 
total weight moved becomes enormous. It is 
believed that the original position of the conti- 
nents was determined by the specific gravity of 
the earth’s crust, the lightest parts forming con- 
tinents, while the heaviest sank and are now 
under the ocean. As the land is washed away 
the continents become lighter, while the pressure 
on the ocean bottom is increased. The result 
of this is a tendency for matter to flow from the 
region of greater to the one of lesser pressure, 
. and thus push up the continents once more. 

The elevation of the continents and the 
growth of mountains was formerly explained 
by the theory that the earth is cooling and 
shrinking. The shrinking would produce 
wrinkles in the crust just as an apple wrinkles 
when it dries up. This theory is still found in 
out-of-date textbooks, although it is no longer 
believed that the world is cooling off. In fact 
‘we know that the rocks far down under the sur- 
face cannot be nearly as radio-active as those 
at the surface, or the world would grow hot 
quite rapidly. As great radio-activity would 
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cause volcanic action, it is probable that the 
ultimate outpouring of lava would tend to bring 
the heating substances to the surface, where 
they would gradually concentrate. 

While the earth’s crust seems very solid to us, 
it has the power of moving to a certain extent, 
just as the solid ice in a glacier gradually creeps 
down the mountain side. This phenomenon is 
well illustrated by the California coast, which is 
slowly moving northward. During the last 
thirty years this movement has amounted to as 
much as sixteen feet in some places, although 
in others the movement is less, or even in the 
opposite direction. Mt. Tamalpais, for in- 
stance, has moved south about five feet. There 
is a great break in the surface rocks, called the 
San Andreas fault, running lengthwise through | 
the state. Points west of this fault all seem to 
be moving northward, while points east of it 
are moving toward the south. When we stop 
to think that these movements are large enough 
to be detected with surveying instruments in a 
few years, it is easy to understand how conti- 
nents can entirely change their shapes, or even 
sink beneath the sea and rise once more, during: 
the millions of years that constitute a geological 
period. 

The climate of North America during a part. 
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of the Silurian period deserves special mention. 
It is believed that high mountains were pushed 
up in the eastern United States, and these shut 
off the damp air from what is now the state of 
New York, draining the moisture from the 
clouds just as the present Sierras do in the case 
of the moisture-laden winds from the Pacific. 
The result is that a large area of the country 
became a desert. Great salt lakes were formed 
in places, as is usual under such circumstances. 
All streams carry more or less salt in solution at 
all times, and when they flow into a lake that 
has no outlet, the water evaporating into the 
desert air as fast as it flows in, this salt grad- 
ually accumulates. If the lake finally dries up 
entirely the salt is deposited in a bed that may 
be many feet thick. As time passes this may 
become covered with alluvial deposits brought 
down by the violent: showers that sometimes 
occur in arid regions. If this covering attains 
a thickness sufficient to cause it to harden into 
rock, the salt 1s sealed up and preserved, even 
after the country ceases to be a desert. It is 
also possible that an arm of the ocean may at 
times be cut off and dry up, also forming a 
thick bed of salt. The deposits in New York 
have been penetrated by wells to a depth of 
325 feet, and afford another illustration of the 
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way in which we are now benefited by a geolog- 
ical event that took place hundreds of millions 
of years ago. 


THE DEVONIAN PERIOD 


The beginning of this age was not marked by 
the disturbances that usually seem to usher in 
the periods. We can yet recognize the conti- 
nents that have been previously described, but 
their outlines are greatly changed. Laurentia 
has shrunk, and now connects Greenland with 
Northern Europe. It has been renamed Green- 
landia. The larger part of North America is 
included in Cascadia, which extends across the 
northern Pacific, taking in a large part of Asia, 
and “curving southward to include Australasia. 
The whole forms the great continent of Lemuria, 
which has become the largest body of land on 
the globe. The third and last continent is‘Gond- 
wana, which is also very large, including Archi- 
_ notis in the far south, the present continent of 
South America, a broad land bridge across the 
Atlantic, all of Africa except the Sahara Desert, 
Arabia and India. This may be considered the 
original Atlantis. These two continents extend 
almost around the world and are separated from 
each other by two narrow straits. The ocean of 
Poseidon occupies the northern part of the pres- 
ent Atlantic, while the Eurasiatic inland sea, 
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Tethys, separates western Lemuria from Green- 
landia. . 

The geological history of the Devonian dupli- 
cates that of the Silurian in many ways. Dur- 
ing the early part of the period the present con- 
tinent of North America was practically all 
above the sea. The Gulf of Mexico was smaller 
and Yucatan larger, so it included Cuba and the 
nearby islands, an arrangement that tended to 
exist until the final destruction of Atlantis. In 
the west an arm of the sea extended clear across 
California and into Utah. 

As the period advanced the land once more 
sank and the eastern part of the United States 
became an island, or small continent, known as 
Appalachia. This extended south and included 
Florida, Cuba, and a part of Yucatan. At the 
same time seas were widespread in Europe and 
Asia. It was during this period that the noted 
“Old Red Sandstone” of England was formed. 
This appears to have been a continental deposit 
that was laid down under desert conditions. 
Volcanic eruptions continued in Great Britain 
and through west central Europe, and there were 
also eruptions in Maine, and adjacent parts of 
Canada. One volcano was located just back of 
the present city of Montreal. 

It was during the latter part of this period 
that the most important oil-bearing strata of 
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New York and western Pennsylvania were laid 
down. As oil and gas are much lighter than 
water there is always a tendency for them to 
work their way to the surface and escape, being 
pushed up by the underground waters. In order 
that they may be preserved it is necessary for 
nature to seal them in with an impervious bed 
laid down on top. As time passes and the 
strata are bent they often form into a series of 
shapes known as “anticlines” and “synclines.”’ 
The syncline is of a U shape and the anticline 
an inverted U. When the strata take these 
shapes the water pressure from below forces the 
oil and gas up into the anticlines. If the pres- 
sure is great enough the oil flows out in the form 
of a “gusher.”’ 

Evolution seems to have proceeded rapidly 
during the Devonian period. Land plants be- 
came abundant and among them were some like 
the ferns that were as highly organized as many 
that we have today. Fishes swarmed in the 
seas and rapidly demonstrated the advantage 
of the vertebrate type of body. 


THE MISSISSIPPIAN PERIOD 


When this period began, extensive seas spread 
over large areas of North America as well as. 
England, Ireland and Europe. Later on these: 
seas were drained and in Europe the sediments. 


THE BUILDING OF OUR WORLD 33 


that had been deposited in them were folded up 
to form a range of mountains known as the 
“Paleozoic Alps.” In Montana and Michigan 
the climate gradually changed and deserts re- 
placed the verdant vegetation that had formerly 
ffourished there. This arid condition resulted in 
the formation of beds of salt and gypsum. Sim- 
ilar conditions also developed in Nova Scotia 
and Australia. This was the first of the three 
great coal-producing periods that are often 
grouped together under the general name of 
“Carboniferous Age.” Vegetation became very 
rank in many parts of the world. In the animal 
kingdom the most important event was the ap- 
pearance of the amphibians. The seas swarmed 
with sharks, as many as 300 distinct species 
having been described. 


THE PENNSYLVANIAN PERIOD 


This was a period of great importance to man. 
While a large percentage of North America was 
above water, there were shallow seas in various 
parts of the United States. Sediments gradu- 
ally accumulated in these and formed vast 
swamps of great size. These became filled with 
peat and a luxuriant growth of vegetation, as 
the climate seems to have been very warm and 
rainy over the entire earth. Fossils of subtrop- 
~ ical plants have been found even in the Arctic 
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regions, and the character of the climate is re- 
vealed not only by the richness of the plant 
remains but also by the lace-like delicacy of 
the leaves of many of the species. As the age 
advanced the climate seems to have changed, 
as the delicate-leaved plants disappeared and 
tougher ones, inured to desert conditions, began 
to appear. 

The story of the formation of coal is one of 
the most fascinating that has been revealed by 
our study of the rocks. While we find several 
quite different kinds of coal at the present time, 
they were all formed in the same way. They all 
began their existence as peats, deposited in vast 
swamps that once covered the interior, lowland 
basins of continents. Mixed with the peat are 
the remains of tree trunks, twigs, leaves, seed 
coats and spore cases. These were all pro- 
tected from decay by the action of species of 
bacteria that lived on the surface and devel- 
oped products poisonous to all of the germs that 
would have caused decay. 

The processes that changed the original peat 
and other remains into coal were all geological, 
the principal agents being pressure and heat, 
working over a great period of time. There 
were two kinds of pressure that took part in 
the conversion. One was the downward pres- 
sure that resulted from the piling of sediments 
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upon the coal beds. As these sediments were 
sometimes thousands of feet thick, the resulting 
weight was enormous. As time went:on, the 
movements within the earth’s crust, that were 
constantly taking place, developed horizontal 
pressures that were even more powerful. These 
were the ones that pushed up mountain ranges. 
The harder kinds of coal, such as anthracite 
and graphite, are usually found in the regions 
where the greatest horizontal compression of the 
peat-containing strata has taken place.. In the 
case of graphite the process has continued until 
it will no longer burn in a furnace. The heat ‘to 
which the coal-bearing strata have been sub- 
jected was not very intense, probably not over 
300 degrees, but the baking extended over such 
a great length of time that it produced a pro- 
found change in the original structure. 

We usually think of coal as a lot of dirty, 
black lumps that no one likes to handle, little 
dreaming of the marvelous beauty hidden away 
within the uncouth mass. By examining a very 
thin section under a microscope this beauty is 
revealed in all of its exquisite detail. The fol- 
lowing description, furnished by Science Service, 
gives the appearance of coal as seen by the 
scientist: 

“Under the microscope the coal is no longer 
dark as night, or sooty or forbidding. In the 
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cross section of that dirty lump one beholds a 
landscape in brown and gold. Golden links in 
serried chains bound in filigree, fill portions of 
the view. 

“The links are the cross sections of the cells of 
pieces of wood or twig, branch or log, that enter 
into the product we call coal. Each cell in the 
wood is a jewel box of gold. In the hollow in- 
terior where once were protoplasm, starch and 
other substances embracing the very life of the 
plant, we find a transparent amber-like sub- 
stance clouded with sepia and containing clus- 
ters of shining crystals of utmost minuteness, 
together perhaps, with tiny glistening globules of 
gas. Stem of leaf and fern and scale of catkin 
or cone, are seen in tissues traced in saffron and 
orange, straw color and russet. Scattered here 
and there are a thousand spores of club moss, 
fern or fungus and pollen of many kinds of 
flowers, now appearing as ovals, clasps and cres- 
cents of luminescent brass or antique gold. 
Festooning skeins in brown, knit with silver 
representing cross sections of fragments of inner 
tissue of leaf or bud are perhaps present; and 
resins of different kinds, brownish, amber, yel- 
low or red, stud the pattern like precious stones. 
Real amber used in jewelry is, you know, a 
fossil resin. Yonder mesh of old gold sealed 
over with a mosaic in glistening topaz-yellow is 
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a piece of the outer wall of a leaf. The fragile 
labryinths traced in pale yellow and silver are 
the cross sections of fragments of ‘mineral char- 
coal,’ the so-called ‘mother of coal.’ The scene 
changes from area to area and from specimen 
to specimen.” 


THE PERMIAN PERIOD 


We come now to the last period of the great 
Paleozoic age, and in some ways the strangest 
of them all. One would naturally expect such 
a vast era to come to an end in the midst of 
great upheavals of nature, and our expectations 
are fully realized, as we shall see. 

As the period advanced the climate began to 
grow cold, and the formation of’ coal was cor- 
respondingly checked. At first a shallow sea 
extended from the Gulf of Mexico into Kansas 
and Nebraska, but the water gradually with- 
drew, leaving salt lakes that dried up as desert 
conditions began to prevail. As time passed, 
deserts began to appear in other parts of the 
world, including such ordinarily well-watered 
sections as England and Europe, and great salt 
deposits were formed near Berlin. In England 
volcanoes broke out and terrible earthquakes 
rent the rocks and tore the strata into pieces, 
leaving great cracks that were finally filled with 
sand and thus preserved to the present time. 
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The most surprising phenomenon was the con- 
stantly increasing cold. Glaciers began to flow 
down the mountains, and snow fell where trop- 
ical conditions had prevailed for millions of 
years. Previous to this the climate had been 
so even that for ages there had been no tendency 
for trees to develop annual rings, but before 
the close of the Permian such rings were very 
common. As the centuries passed the cold be- 
came intense, and crept down into the present 
tropics. Finally the larger part of the earth 
was gripped by the worst winter of which we 
have any knowledge. Our recent glacial period 
was small beside this one. The ice actually 
came to within twenty degrees of the equator, 
and India, Australia and South Africa were gla- 
ciated, as well as South America and the north- 
ern continents: We have no satisfactory ex- 
planation for any of the glacial periods, al-— 
though many have been suggested. But what- 
ever the cause may have been, the cold must 
have had a profound effect upon evolving life. 
This was a period of great hardship and it cer- 
tainly played an important part in preparing 
life for the rapid advances that were. to follow 
during the next era. 

Toward the close of the Permian the earth’s 
crust in the eastern part of the United States 
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gave way under the strains that had been grad- 
ually accumulating, and crumpling in great 
folds was thrown up into a chain of lofty moun- — 
tains. Thus was born the ancient Appalachian 
range, a lasting monument to the Paleozoic era. 
The Permian period has left us with more un- 
solved problems than any other in the entire 
history of the world. Among the most impor- 
tant are the reason for the almost complete ex- 
tinction of invertebrate life, while the higher 
vertebrates were allowed to live. We can better 
understand the extinction of most of the Car- 
boniferous groups of plants and their replace- 
ment by more modern types. We can only guess 
as to the reason for a glacial period that could 
affect regions located at sea level and near the 
equator, and we have no really satisfactory ex- 
planation for the spreading of deserts. over a 
large part of the northern hemisphere. Even 
the birth of the great Appalachian system, now 
eroded to only a fraction of its former height, 
has not been fully explained. So we leave its 
mysteries and turn to the next great era. 


THE MESOZOIC ERA 


The Mesozoic, or age of reptiles, began about 
220,000,000 years ago. It is divided into four 
periods, as follows: 
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PEriop AGE Notes 
4. Cretaceous 105 Rocky Mts. formed. 
3. Comanchean 135 Flowering plants be- 
come common. 
2. Jurassic 175 First birds appear. 
1. Triassic 220 Rise of dinosaurs. 


TRIASSIC PERIOD 


When this period opened, North America may 
have been united with both Lemuria and At- 
lantis, especially the latter, as is strongly indi- 
cated by the complete absence of marine sedi- 
ments from the eastern part of the continent. 
The western United States was intruded by a 
narrow bay that stretched from California to 
Wyoming. Later on the sea spread over the 
land until it covered a large area extending from 
Alaska to Mexico and east to Nevada. South- 
ern Europe seems to have been largely under 
water. Parts of Germany were, for a time, cov- 
ered with sand dunes. Later on these changed 
to sandstone that still preserves the footprints 
of animals as well as sun cracks and the im- 
pressions of raindrops. As these rocks contain 
very little plant food the soil derived from their 
decay is barren and is known as the “forest 
formation,” because it does not pay to culti- 
vate it. 

In eastern New York and in the Connecticut 
Valley there were great volcanic eruptions, ac- 
companied with lava flows of considerable ex- 
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tent and thickness. One great intrusion of lava 
is 70 miles long and from 300 to 850 feet thick. 
It is still a prominent feature of the landscape, 
forming the noted Palisades of the Hudson. 
‘The difference between extruded and intrusive 
lavas is that the former flowed out over the 
surface of the earth while the latter was forced 
between strata of rock, and hardened in that 
position. They can usually be distinguished by 
the fact that the surface of the extruded lava 
shows the presence of bubble holes, where the 
imprisoned gas expanded as a result of the re- 
duced external pressure. 

The climate during this period seems to have 
been dry over a large part of the world, as the 
deposits in both North America and Europe in- 
dicate aridity. The fact that there were more 
extensive deserts during many past ages than 
there are today should be sufficient answer to 
the alarmists who contribute “learned” articles 
to. the Sunday papers (at so much a word), 
showing that the earth is drying up and that 
increasing aridity will soon lead to the extinc- 
tion of the human race. As the earth’s surface 
is still largely covered with oceans of great 
depth, we are led to suspect that their imagina- 
tions have been affected by a different kind of 
aridity! 

Taking the world as a whole, vegetation dur- 
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ing this period was stunted and bore a scrawny 
aspect that reflected the adverse conditions 
under which it struggled. Animal life seems to 
have been largely wiped off the earth at the 
close of the Permian. During the Triassic the 
amphibians declined rapidly while the reptiles 
evolved with equal rapidity. 


THE JURASSIC PERIOD 


During the Jurassic period there occurred an 
event that was to prove of great importance to 
man, and ultimately have a profound effect 
upon the history of our country. During the 
early part of the period a part of the western 
United States slowly sank, forming a great 
trough in which was deposited sediments from 
the land to the east. These accumulated to the 
depth of about 5,000 feet on the top of still 
more ancient strata that were about 20,000 feet 
in thickness. Toward the end of the period the 
entire mass began to yield to a tremendous. 
lateral pressure that had been gradually accum- 
ulating. The strata began to fold upon them- 
selves and were gradually lifted into a great 
range of mountains, the first Sierra Nevada. 

Not only were the surface rocks bent up, but 
the pressure was sufficiently deep-seated to force 
vast quantities of molten rock up into the folds. | 
The heat from this imprisoned mass, which 
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cooled very slowly into granite, had a number 
of important effects upon the surrounding rocks. 
It would seem that the most of the original de- 
posits contained a certain amount of gold and | 
copper, and it was as though the presence of 
the molten rock gave these particles the ability 
to move about and sense each others’ presence. 
The actual motion may have been due to elec- 
trical causes, perhaps something like those that 
build up the metallic deposit in the case of elec- 
tro-plating. But whatever the cause, the result 
was that the molecules of gold and copper ar- 
ranged themselves into two distinct belts, the 
copper farther to the west than the gold. Thus 
was born the great ‘mother lode” of California 
which reaches a width of 60 miles in one place 
and is skirted on the west by extensive placer 
deposits. The tremendous economic importance 
of this great intrusion of melted rock is hard to 
realize. It made possible a total production of 
gold amounting to over $1,500,000,000 up to the 
outbreak of the World War. It must also be 
remembered that the discovery of this gold was 
what led to the opening up of the West, and the 
rapid rise of the great agricultural regions and 
pleasure resorts of the Pacific Coast. Its con- 
centration at this point was certainly a part of 
the great Divine plan that has so often changed 
the entire history of a country by some geolog- 
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ical process that took place millions of years 
ago. 

Life during the Jurassic period reached the 
level of the dinosaur and the first birds ap- 
peared. These were the days when the earth 
was inhabited by gigantic reptiles that would 
have presented a very strange appearance to our 
eyes. | 


THE COMANCHEAN PERIOD 


This period opened with the larger part of 
North America above water and greatly ex- 
tended to the north, while the southeastern part 
of the United States was united with Atlantis. 
The Appalachian mountains had been greatly 
eroded during the Jurassic but were now once 
more elevated. At the same time the Sierra 
Nevadas were being rapidly washed away. 
Europe and Asia seem to have been largely 
above water. There is some evidence that the 
climate fluctuated during this period, but on 
the whole it seems to have been warm even in 
the far north. Flowering plants developed 
rapidly and became very common. 


THE CRETACEOUS PERIOD 


This period was marked by the greatest sub- 
sidence of North America since the Paleozoic 
era. Not only does it seem to have been cut 
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off from all connection with Atlantis, but the 
Gulf of Mexico was extended northward to join 
the Arctic Ocean, separating the continent into 
two distinct parts. This was also a period of 
great submergence in other countries. Australia 
and South America were largely covered with 
water. Asia was greatly reduced in extent, the 
Himalaya region and most of India being under 
water, aS was also a great deal of Europe. 
Occultists say that Lemuria also went down at 
this time, which seems likely in view of the 
general lowering of the land surface. 

Taken as a whole the motion of the earth’s 
crust seems to have been rather gentle. In fact 
the Cretaceous is one of the most quiet periods 
in the history of the world. Mountain forming 
was at a standstill, and erosion rapidly reduced 
the earth’s surface to a level. The Appala- 
chians and the Sierra Nevadas were both 
washed to the level of the plain, but fortunately 
the gold-bearing rocks were originally so deeply 
buried that their treasure was not lost. 

The climate was very uniform, warm and 
humid, and the rivers flowed in meandering 
courses across great plains to the sea. Life re- 
mained about the same during this period. 
There were dinosaurs of great size that were 
doubtless very stupid, sluggish beasts. The first 
snakes appeared, but they were very small. 
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Our knowledge of natural laws would lead us 
to expect that such a long period of unusual 
quiet would be followed by disturbances of ex- 
treme violence, so it is not surprising to find 
that the reaction from this age-long calm was 
so violent that it put an end to the Mesozoic 
era and ushered in the Cenozoic, or age of mam- 
mals. As the end of the reptilian age ap- 
proached the land began to rise once more. The 
Appalachian mountains were bowed up again, 
and the oceans were drained off the North 
American continent. Then followed a series of 
crustal movements that extended from Alaska 
to the southern end of South America. The 
strata were gradually folded and pushed up to 
form the great mountain range that we know 
as.the Rocky mountains and the Andes. 

Of course such great changes in the crust 
were accompanied by volcanic action, and the 
end of the era was marked by what appears to 
have been the greatest series of eruptions in the 
history of the world. These took place in Asia, 
and the lava flows cover something like 200,000 
square miles to a depth of from 4,000 to 6,000 
feet. From the above it would seem that the 
‘Paleozoic and the Mesozoic both ended in a 
similar way, except that there was no glacial 
period at the close of the Mesozoic. : 

Life advanced greatly during this era. Evo- 
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lution was now beginning to pick up speed rap- 
idly. The more highly: evolved life becomes, 
the greater is the effect of its experiences. It 
gets much more out of them than it did when in 
a cruder form. That explains why the higher 
types are able to forge ahead so fast and rapidly 
increase their lead over the slower moving, un- 
developed ones. This rule holds not only for the 
animals but for individual members of the 
human family. 


THE CENOZOIC ERA 


The era of mammals began only about 60,- 
000,000 years ago, a very short time as com- 
pared with the vast periods with which we have 
been dealing. It is divided into a number of 
periods, as follows: 


PERIOD AGE Notes 
‘Quaternary Human Present. 

Pleistocene 15 Glacial periods. 
‘Tertiary Pliocene 8 Himalayas. 

Miocene 21 Alps. 

Oligocene 37 Pyrenees. 

Eocene 60 Modern mammals. 


THE EOCENE AGE 


Beginning with this, the first age in the Ter- 
tiary period, we find the American continent 
‘much more stable than at any time in the past. 
It is true that there have been local movements 
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of great magnitude, but the outline of the con- 
tinent has not been greatly changed. During 
the Eocene age the Pacific coast consisted 
largely of marshes in which there was a very 
rank growth of vegetation. So much of this 
has been changed into coal that this period is 
sometimes referred to as the “Eocene Carbon- 
iferous” of the west. Europe and Asia were not 
yet as stable as North America. Europe was 
much smaller than it is now, and was separated 
from Asia by a narrow sea. It is doubtful if 
there was any body of land left in the Pacific 
to deserve the name of Lemurian continent, al- 
though small parts of it remain to the present 
time. 

One of the most surprising events connected 
with the Eocene was the sudden extermination 
of the great reptiles about the time that it com- 
menced. Many explanations have been ad- 
vanced for this, but we are not sure of the true 
cause. The mammalian evolution proceeded 
rapidly during this age. 


THE OLIGOCENE AGE 


Oligocene formations are much more dis- 
tinctly marked in Europe than in America, as a 
large part of that continent was submerged, and 
for a time the North Sea was joined with the 
Mediterranean and Aral seas. Mammals con- 
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tinued their rapid evolution during this age and 
it is very significant that new families appeared 
suddenly in both Europe and America at the 
same time. This proves that there was a large 
body of land somewhere upon which they devel- 
oped and from which they migrated. We be- 
lieve that this was the continent of Atlantis. 


THE MIOCENE AGE 


The geography of North America remained 
about the same during this age. There were 
violent volcanic eruptions in the western United 
States, and lava also poured out of great fis- 
sures. Among the most important centers of 
activity is the basin of the Columbia River and 
the Yellowstone National Park. Something 
over 200,000 square miles was covered with lava 
flows during this period, and in places these were 
so deep that the Columbia River has cut down 
through them for several thousand feet and has 
only reached the tops of the mountains that 
were buried by the flood. These eruptions were 
among the greatest in the world’s history and 
their zone of activity extended as far south as 
Los Angeles. 

It has been stated by theosophical writers 
that the first great catastrophe of Atlantis oc- 
curred during the Miocene. While I do not 
know of any geological proof of this, there is 
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no doubt but that the age was one of violent 
volcanic outbursts and considerable changes in 
the earth’s crust, so there does not seem to be 
anything improbable in the statement. The 
extension of Yucatan to the eastward through 
Cuba, which had lasted for ages, now became 
restricted, and this makes it seem probable that 
there were crustal changes still farther east. 

I do not believe that many geologists would 
deny that Atlantis once existed. There is not 
only the evidence of the present shape of the 
ocean bed and the distribution of plants and 
animals during past ages, but dredgings over 
its supposed location have brought to the sur- 
face specimens of lava that were apparently 
poured out under air and not under water. As 
one can readily imagine the appearance of lava 
that flows out under the sea is quite different 
from that which flows out on the land. There 
can seem to be little question as to the exist- 
ence of both Lemuria and Atlantis, although 
geologists might not agree as to their former 
S1Ze. | 

The climate during this age was warm even 
in the Arctic regions. Greenland was covered — 
with luxuriant vegetation that included species 
of sequoia and magnolia. It is interesting to 
note that this age marked a great advance in 
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the development of grasses, and that they came 
at the very time when they were most needed 
by the rapidly evolving mammals. 

The Miocene might almost be called the age 
of diatoms, as enormous numbers of these mi- 
nute plants swarmed in the seas. They furnish 
us with another beautiful illustration of the way 
in which apparently insignificant organisms 
have been used to forward the great Divine 
plan. These plants are so small that they can- 
not be seen with the aid of a microscope, but 
they multiply with such wonderful rapidity that 
the offspring of a single individual may number 
one million within a month. The species that 
lived on the Pacific coast during the Miocene 
secreted a slight amount of oil, and as they died 
and their bodies fell in a constant shower to the 
bottom of the sea, they gradually built up some 
of the richest oil-bearing strata in the world. 
Without them the great California oil fields 
could not have existed. 

At the close of the Miocene there came the 
final upheaval of the Coast Ranges of California 
and Oregon, and the Cascades of Washington. 
The Sierra Nevada began to be lifted up again 
and the plateaus of Utah and Arizona were also 
raised, and the Colorado River began to exca- 
vate its great canyon. 
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THE PLIOCENE AGE . 


During the Pliocene the Sierra Nevadas and 
the Rocky mountains began the period of 
growth which has given them their present 
height. Volcanic action was common and the 
great volcanic peaks of the Pacific coast date 
from this time. At the close of the period the 
continent was larger than at present and the 
rivers eroded valleys that are now under the 
sea. 

THE PLEISTOCENE AGE 


This, the first age of the Quaternary period, 
began as a time of great continental elevation. 
The Atlantic coast was raised from a few hun- 
dred to several thousand feet, and Southern 
California and Oregon about 1,500 feet. Europe 
was united with Africa, and Great Britain was 
also joined with it. Later on the elevation 
ceased and the subsidences began that gave us 
the present coast line. | 

The outstanding feature of the Pleistocene 
was the steady lowering of the temperature that 
resulted in the present glacial period. The ice 
and snow gradually accumulated in the northern 
regions and flowed southward until it formed 
a great ice sheet thousands of feet thick, which 
spread over something like 8,000,000 square 
miles of the earth’s surface. This was of tre- 
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mendous importance in the evolution of life and 
will be dealt with much more fully at a future 
time. In Europe the ice came as far south as 
London and Prague, with local glaciation on all 
of the mountain ranges farther south, even those 
in Africa being affected. In North America it 
invaded the United States, the most southern 
point reached being about the junction of the 
Ohio River with the Mississippi. There was 
also extensive glaciation in the western moun- 
tains that helped to produce some of our finest 
scenery. | 

The glacial period is not yet wholly over, as 
the world is far from its average condition of 
warmth. As the ice has alternately advanced 
and retreated, it is not possible for us to say 
whether the ice age is drawing to a close or 
whether we are living in one of the interglacial 
periods, of which there have been several. Ap- 
parently only time can answer this important 
question. 


THE FUTURE 


Of the future history of the world we can only 
judge from the past. Continents will continue 
to change their shapes and mountains will rise 
and be eroded away. The Pacific Ocean covers 
a very unstable part of the earth’s surface and 
we can be sure that in that region land will rise 


54 THE BUILDING OF OUR WORLD 


and fall and great earthquakes occur for ages to 
come. 

We are now living in a period of great geo- 
logical change, and as a result stresses are ac- 
cumulating in many places. These are certain 
to lead to many very serious earthquakes during 
the next few centuries. Those who are wise will 
refrain from building very close to active fault 
lines, and above all will not construct brick 
buildings in a danger zone. I have examined a 
great many buildings that have been through 
various severe shocks, and would certainly warn 
against the use of brick during an age of geo- 
logical activity. It will not stand up under any 
but the lightest kind of a shock. Steel con- 
struction is good, while well-built wooden 
houses are usually not damaged much, but are 
always in danger from fire. 

Apparently the greatest menace is from cold 
A glacial period so severe as the one that visitec: 
us during the Permian would be a very seriou: 
matter. However, the evidence indicates tha‘ 
the age of ice is gradually ending, and if this is 
true it means that hundreds of millions of years 
will elapse before the cycle will come again, and 
by that time our present humanity should have 
finished its evolution. 

Of course there always remains the danger of 
some kind of a cosmic disaster at some very 
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distant date. But nothing of this kind threatens 
us now, and I presume that the Supreme Intelli- _ 
gence that controls the motion of the heavenly 
bodies will see to it that no disaster overtakes 
the earth until its work as a school of evolving 
life is completed. The only serious geological 
problem that requires immediate solution is that 
of protecting ourselves from earthquakes and 
volcanoes. I believe that if science is allowed 
to continue its present researches these will soon 
be solved, and evolution will continue at a con- 
stantly increasing speed until all life graduates 
from the physical plane. 
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